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Abstract: Cold drawn(CD) bars feature superb surface roughness, dimensional precision, and straightness. They are
used in the manufacture of automotive parts and home electrical appliances. Two cross-roll straighteners have been
used to manufacture CD bars for these industries. This study investigated the variation of the gap size between the two
cross-rolls. It was found that changes in the gap size have a large influence on the residual stress and plastic
deformation. Finite element method(FEM) simulations were performed to study the influence of the gap size on the
residual stress in CD bars, and  experiments were performed to verify the FEM results. The residual stresses were
measured with X-ray diffraction in both the axial and the hoop directions.

- 7122 - Ohoop  : DFWE FWURAFSE [MPa]
Orad Q‘X]%HOL_OE E‘?ﬂﬁ'%%g—:’] [MPa]
Gion c w7 FE Aol 1A, & A [mm]
Dbar : %701— ﬁ%[mm] 1 A_I %
Dyar : /\\j%] %ﬁ]—%]: [mm]
Sunit c 9 dold WA X [mm/m] mEAe A7k © obolo] B (wire rod)S
R S %], I A dig e Wrkel Al ol 3 olmzlelw Hukala MHPAS
A se] vl Rolg AFolr). bl ko] Ha] Wikl
Gaxial S ¥HAF-5E [MPa] Bro guizk, X5 AUn, AAroq 45
— o . Az} B2 2 g A E] AFRE 2 9tk B
§ o RS e AsE 2010 % FA 83 2010. iq HEA R % AR ]}ﬁﬂj ik -
11.3.-5, ICC A1 F) HH =T 5] AAolu vlE Al A B 8-S AbekE
A= AFe] 3 IesE A7) fs8] o

T Corresponding Author, hychoster@dongbu.com A =
© 2012 The Korean Society of Mechanical Engineers A718 A&k}




356 =

102 vk WY E(multi bending

w471 HEA
o) 1=
4=

roll) "2, 3|4 (rotating nozzle) 2], F& 1A
(two-cross roll) 4] o] 2] AL QT A
@A E Aol Mg et g
T2 071 olge wAY

T o§_ oHﬁl‘
Aom olzjgh W ogt wHL EF FA, E
7o getxzde] T8k a1y Fojof it
AA 75 wAG7E AMESE 2PddEFAAAE
stz 5 & Ao Wyt &olsi, #E AT
e E Y o A AWy dIFS E4
stk & Al ok =& wAA tho] T F
HAgE ZR-gEo] FE wAgS AXWA wskst
A HH, o]2 A& T4 A4 9L WALEE bt
AA dh 2922 55 wAZAA F o] B4
A7 Wstel JFFSgHo A TS Lot
Aol Fasta oy 3 & Ao mE AH 2
AATE St 18 olwf iyl Gkl
sl X A 3dS o] &ste] W AFTEE 574
sttt oo ek Auts Ao AR
Agat7] &l AFANA A Thed H Al
ZF-2ed 3 gEEAcRE FHALE o] &3}
Ak 2dal, or|A de ¥uAE SAHAUS X
AZR-SH I v, BAEIT T8 wA7Y] &
el Wyt B7ke] RS vl nlX
= s Fst] A8 FE 2w A T8 2
3ol A theo] 3 & HAAS SA3A ol
B4 U AFSEEEE 43 94 AEYIAS
3 Flsk itk
2. FE Mo wE M4 5
A E Ask

2.1 Alg dbH

2 =rolAE FE wAA, E A mE A4
g A rEe] Jgs dolr ] 918 Steel 1 E
Steel 2 ZEo Adste] AHE sk Fig. 1 &
TE A7 AEAR] BEAER QY tolE F
ek FAF AA7Y oferE S vhetiA e ¢
= AtolE SHEtA Ha oW B7e] A==
3l

o2l
o,
ey
o
T
X
)
Y

Steel 1 ZF=9] A9 A& *
o] AL ®I12.15(3 & Ry= 24.7%)°1H, A =
o] Z}k+= 17.59°, BFF &2 15.55°= &ith. =
Ao 12.19mm E 7|Fo2 HS o 12.11mm,

rl

g - old%

Table 1 Chemical compositions of steel 1 and steel 2

1 11 0,
Kinds Chemical Composition(%)
ofsteel | Si Mn P S
Steel 1 | 0.42-0.48 | 0.15-0.35 | 0.60-0.90 | 0.030max | 0.035max
Steel 2 | 0.13max | 0.15-0.35 | 0.70-1.00 | 0.07-0.12 | 0.24-0.33
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I |

Fig. 1 The sketch of the 2 cross-roll straightener
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(c) The diameter change trend of a bar according to gap
change in Steel 1

Fig. 2 The diameter and straightness change of a bar
according to gap change in steel 1
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(b) Bar straightness after cross-roll straightening

Fig. 3 The diameter and straightness change of a bar

according to gap change after cross-roll
straightening in steel 2
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(c) Residual stresses calculated by Numerical simulations

Fig. 4 Comparison between residual stresses calculated
by numerical simulations after drawing
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(b) Bar diameter change after drawing in Steel 1

Fig. 5 The diameter change of a bar before drawing and
after drawing
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Fig. 6 Residual stress distribution after drawing process
in axial direction
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